Introduction
Coastal wetlands are dynamic and include the freshwater-intertidal interface. In many parts of the world such wetlands are under pressure from increasing human populations and from predicted sea-level rise. Their complexity and the limited knowledge of processes operating in these systems combine to make them a management challenge. Adaptive management is advocated for complex ecosystem management (Hackney 2000; Meretsky et al. 2000; Thom 2000; National Research Council 2003) .Adaptive management identifies management aims, makes an inventory/environmental assessment, plans management actions, implements these, assesses outcomes, and provides feedback to iterate the process (Holling 1978; Walters and Holling 1990) . This allows for a dynamic management system that is responsive to change.
In the area of wetland management recent adaptive approaches are exemplified by Natuhara et al. (2004) for wild bird management, Bunch and Dudycha (2004) for a river system, Thom (2000) for restoration, and Quinn and Hanna (2003) for seasonal wetlands in California. There are many wetland habitats for which we currently have only rudimentary knowledge (Hackney 2000), emphasizing the need for good information as a prerequisite for effective management. The management framework must also provide a way to incorporate the best available science into management decisions and to use management outcomes as opportunities to improve scientific understanding and provide feedback to the decision system. Figure 9 .1 shows a model developed by Anorov (2004) based on the process-response model of Maltby et al. (1994) that forms a framework for the science that underlies an adaptive management system in the wetland context. The model indicates that 'Natural Environmental Characteristics' provide the environmental context in which coastal wetland processes operate, including, for example, estuarine geology and geomorphology, hydrological regime, climate, vegetation, and soils. The'Natural Wetland Processes' lead to the development of a 'Natural Wetland Ecosystem'. The interactions of the natural wetland elements lead to a unique pattern of 'Natural Ecosystem Functioning'. Human actions, both direct and indirect, have the potential to alter the natural wetland processes and this results in altered ecosystems.Wetland management actions can restore the altered ecosystem towards a more natural level or may alter wetlands to provide for specific needs, such as pest management. The model is particularly suited to natural systems that are under pressure (such as coastal wetlands). It can lead to a greater understanding of the response of a coastal ecosystem to both anthropogenic and ongoing environmental changes; and sustainable management options may include wetland creation, restoration or maintenance of remnant wetlands.
This chapter provides case studies from the United States and Australia that exemplify the role science can play in informing the adaptive management process. The first case study (Section 9.2) demonstrates the application of a wide range of tools that can assist the understanding of long-term and recent processes, of both natural and anthropomorphic origin. The next case Fig. 9 .1 A process model for wetlands (numbers refer to case studies in this chapter). Adapted from Maltby et al. (1994) 
